The study examined the sensitivity of spoilage bacteria to crude ethanol, methanol 
spoilage bacteria with a view to establishing the likely role of this spices in enhancing the soup's shelf-life. The introduction of the paper should explain the nature of the problem, previous work, purpose, and the contribution of the paper. The contents of each section may be provided to understand easily about the paper.
II. MATERIALS AND METHODS

2.1Sample collection
The soup ingredients comprising 'uziza' (Piper guineense) stock fish, dry fish, cocoa yam as thickener, palm oil, periwinkles, prawn and condiments were purchased at the Choba Junction market, Port Harcourt.
Preparation of 'native' soup
The soup was prepared using the traditional method. The meat was first parboiled for 30-50 min before adding the washed dry/stock fish and additional water. Once, they appear soft, palm oil, crayfish and ground pepper was added. The soup was cooked for 10 min before adding salt and magi to taste. Cocoyam was thereafter added and allowed to dissolve for 8-10 min. Periwinkle, prawn and 'uziza' leaves were then added and allowed to simmer for another 5 min for the soup to be ready for consumption.
Proximate analysis
The moisture, crude protein, crude fibre, crude fat, carbohydrate and total ash contents of the soup was analysed using the method described by Association of Official Analytical Chemists' [16] .
Isolation procedure
Ten millilitre (10 ml) of an overnight and deteriorating soup (after 24 h) was aseptically transferred to 90 ml sterile peptone water and homogenized. After a ten-fold serial dilution, 0.1 ml was spread plated on Nutrient agar plates and incubated at room temperature (29±2 o C) for 24 h. Distinct colonies were purified in fresh Nutrient agar and stored in slants for further analysis.
Identification of bacterial isolates
The isolates were identified using standard conventional (Gram staining, catalase, indole, motility, citrate, Methyl red, Voges Proskauer, oxidase, starch hydrolysis, H 2 S production, sugar utilization) and molecular methods (Polymerase Chain Reaction and sequencing).
DNA extraction
Extraction was done using a ZR fungal/bacterial DNA mini prep extraction kit supplied by Inqaba South Africa. A heavy growth of the pure culture of the isolates was suspended in 200 microlitre of isotonic buffer into a ZR Bashing Bead Lysis tubes, 750 microlitre of lysis solution was added to the tube. The tubes were secured in a bead beater fitted with a 2ml tube holder assembly and processed at maximum speed for 5 min. The ZR bashing bead lysis tubes were centrifuged at 10,000xg for 1 min. Four hundred (400) microlitres of supernatant was transferred to a Zymo-Spin IV spin Filter (orange top) in a collection tube and centrifuged at 7000 xg for 1 min. One thousand two hundred (1200) microlitres of fungal/bacterial DNA binding buffer was added to the filtrate in the collection tubes bringing the final volume to 1600 microlitre, 800 microlitre was then transferred to a Zymo-Spin IIC column in a collection tube and centrifuged at 10,000xg for 1 min, the flow through was discarded from the collection tube. The remaining volume was transferred to the same Zymo-spin and spun. Two hundred (200) microlitre of the DNA Pre-Wash buffer was added to the Zymo-spin IIC in a new collection tube and spun at 10,000xg for 1 min followed by the addition of 500 microlitre of fungal/bacterial DNA Wash Buffer and centrifuged at 10,000xg for 1 min. The Zymo-spin IIC column was transferred to a clean 1.5 microlitre centrifuge tube, 100 microlitre of DNA elution buffer was added to the column matrix and centrifuged at 10,000xg microlitre for 30 s to elude the DNA. The ultra pure DNA was then stored at -20 o C for other downstream reaction.
Amplification of 16S rRNA
The 16S rRNA regions of the rRNA genes of the isolates were amplified using the 27F (AGAGTTTGATCMTGGCTCAG): and 1492R (CGGTTACCTTGTTACGACTT): primers on an ABI 9700 Applied Bio-systems thermal cycler at a final volume of 50 microlitres for 35 cycles. The PCR mix included: the X2 Dream taq Master mix supplied by Inqaba, South Africa (taq polymerase, DNTPs, MgCl), the primers at a concentration of 0.4M and the extracted DNA as template. The PCR conditions were as follows: Initial denaturation, 95ºC for 5 min; denaturation, 95ºC for 30 s; annealing, 52ºC for 30 s; extension, 72ºC for 30 s for 35 cycles and final extension, 72ºC for 5 min. The product was resolved on a 1% agarose gel at 120V for 15 min and visualized on a UV transilluminator. 
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Sequencing of 16S rRNA
The amplified 16S products were sequenced on a 3500 genetic analyzer using the Bigdye-Termination technique by Inqaba South Africa.
Phylogenetic analysis
The sequences were edited using the bioinformatics algorithm Bioedit, similar sequences were downloaded from the National Biotechnology Information Center (NCBI) data base using BlastN, these sequences were aligned using ClustalX. The evolutionary history was inferred using the Neighbor-Joining method in MEGA 6.0 [17] . The bootstrap consensus tree inferred from 500 replicates is taken to represent the evolutionary history of the taxa analyzed [18] . Branches corresponding to partitions reproduced in less than 50% bootstrap replicates were collapsed. The evolutionary distances were computed using the Jukes-Cantor method [19] and are in the units of the number of base substitutions per site.
Preparation of crude Extract
The methanol and ethanol crude extracts of Piper guineense were prepared according to the method of Akujobi et al. [20] . The spice crude extracts were diluted with 30% dimethylsulphoxide (DMSO) to obtain 250mg/ml (0.5g in 2ml), 200mg/ml (0.5g in 2.5ml), 150mg/ml (0.3g in 2ml), 100mg/ml (0.5g in 5ml) and 50mg/ml (0.25g in 5ml). Aqueous crude extract was diluted in sterile deionised water at same ratio.
Antibacterial activity of crude Piper guineense extracts
Agar diffusion method was employed. From an overnight broth culture of the various bacterial isolated in nutrient broth, a 1× 10 8 cell/ml McFarland standard was prepared (by first centrifuging the overnight broth at 4,000 rpm for 10 min and supernatant decanted. Sterile deionized water (2 ml) was then added vortexed and centrifuged again at 4,000 rpm for 10 min. The resulting pellets were transferred to a physiological saline while comparing with McFarland standards) and 0.1ml aseptically transferred to sterile Petri dishes before adding 20 ml molten Mueller Hinton agar cooled to 50 o C. The content was thoroughly mixed and then allowed to solidify. Five wells (5.0 mm) were made in each plate using a cup borer and 0.2 ml of the spice concentrations of the methanol, ethanol and aqueous extracts aseptically transferred into each well using a pipette. Plates were allowed to stand for prediffusion for 1h before incubation at 29 ±2 o C for 24 h. Average zones of inhibition were calculated.
Determination of spoilage time
Fifty milliliter (50 ml) of freshly prepared soup were aseptically dispensed into pre-sterilized bowl, and 0.1ml of 1× 10 8 cell/ml McFarland standard of individual and a mixed bacteria culture was added to each bowl and observed at 15 min interval for spoilage signs at room temperature (29±2 o C).
III. RESULTS AND DISCUSSION
Proximate composition
Nigeria is rich in foods and diets that are good sources of micronutrients and supplements in a world faced with problem of food scarcity [21] . The result of the proximate composition of the 'native' soup is presented in Table 1 . The moisture and nutrient content of the soup makes it an ideal medium for the growth of microorganisms and consequent spoilage. There is paucity of information on proximate composition of this soup but some of its parameters are comparable with some popular Nigerian soups, namely: 'ogbono' [moisture (68.70%), ash (4.55%), carbohydrate (1.96%), protein (18.70%), lipid (6.12%) and fibre (1.04%)], melon [moisture (62.97%), ash (1.85%), carbohydrate (16.36%), protein (4.21%), lipid (9.24%) and fibre (5.34%)], 'ewedu' [moisture (88.60%), ash (1.81%), carbohydrate (1.47%), protein (6.00%), lipid (1.05%) and fibre (1.47%)] and 'edikankong' [moisture (58.12%), ash (4.34%), carbohydrate (7.56%), protein (4.70%), lipid (17.02%) and fibre (8.16%)] [21, 22] .
Isolated bacteria
The phylogenic tree of bacterial isolates from Rivers State 'native' soup is presented in Fig. 1 . The most prevalent isolate was Pseudomonas aeruginosa strain 335K55 (44.4%), followed by Providencia rettgeri strain RCB 200 (22.2%) and the least was Proteus vulgaris strain 20141026 (5.6%). Others are Alcaligenes faecalis strain L48 (16.7%) and Lysinbacillus sphaericus III (11.1%). The genera Pseudomonas, Alcaligenes and Proteus isolated from this soup are among important genera known to occur in foods [23, 24, 25] , whereas, the genera Lysinbacillus and Providencia are not recognized foodborne bacteria. Liu et al. [26] have reported the presence of Pseudomonas sp. in native chicken soup in China. The result of the potentials of individual and a mixed bacteria culture to cause spoilage of 'native' soup is presented in Table 2 . The average spoilage time for all seeded soups ranged from 15.15 to 16.00 h compared to the control samples' average spoilage time of 18.15 h. There is a dearth of information on the spoilage microorganisms of Nigeria soups, however, a number of Authors have reported P. aeruginosa, Alcaligenes faecalis and Proteus vulgaris as major food spoilage bacteria of 'ugba' (African oil bean seeds), meat and dairy [27, 28, 29, 30, 31, 32, 33] .
Spoilage potentials
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Antibacterial activity of P. guineense
The results of the antibacterial activity of crude aqueous, ethanol and methanol extracts of P. guineense against the resulting isolates revealed that only the Pseudomonas aeruginosa strain 335K55 was sensitive to the ethanol and methanol extracts (Table 3 ). This finding is not in agreement with Ebana et al. [12] who reported the inability of ethanolic extract of P. guineense to inhibit P. aeruginosa, while aqueous extract did. Aboaba et al. [15] and Anyanwu and Nwosu [11] however, reported the inhibition of P. aeruginosa by both the aqueous and ethanol extract of P. guineense, with the ethanol zones of inhibition comparable to the finding of this study. The finding of this study is in agreement with reports by Osuala and Anyadoh [34] that methanolic extracts of P. guineense exhibited much more antibacterial activity against P. aeruginosa than the ethanolic extracts, recommending that methanol be used in preference to ethanol in extracting active ingredients from plants. 
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IV. Conclusion
The findings of this study have revealed the presence of notable spoilage bacteria, namely: Proteus vulgaris strain 20141026, Pseudomonas aeruginosa strain 335K55 and Alcaligenes faecalis strain L48 in Rivers State 'native' soup and the inhibitory potentials of P. guineense against P. aeruginosa strain 335K55. The inability of P. guineense to inhibit the other spoilage bacteria is also established. The bioactive component of P. guineense can be harnessed for the control of P. aeruginosa since the increase in the quantity of the spice will impact negatively on the acceptability of the soup.
